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1. 'I':Lﬂ..: Ceranic Method of G‘;aoouu Chromicing Steel. Author: G. N. Dubinin.
Published by Vestnik Msshinostroeaiya 33 (1953) No. 12, pp 69/70

a. Practical. Gaseous m‘t.hods are the most technically perfacted of the
various ways of chromiring steel. Tha tvo main varieants of %he gmscous
method are: ;

.1) Combined Method where the chromizing occurs simultaneously and in the
same equipment as the formation or the gaseous chromiun-containing
medium. \

2) Duplex Method where the chromizing ia dane with praviously propared
chromium chloride.| If the latter salt is not available, a convenieat
means of carrying this out is by saturating a ceramic mass with
chromium chloride formed thermally. The second half of the process
consists of heating the parts to the chromized in the impregnated
ceramic. Among the advantage of thie metbed:

(a) No spsclal equipment is needed.
(v) Impregunated cormmic may be reused if some “new’ materisl 1s
added each time.
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(c) The ceramic stailizes the crromium chloride, cc it is no
longer hymroscopic and therefore is easier to handle.

(4) Surface defects sach as are emoun-.ered. with the comdined
method &re absent.

(e) A greater saturation of "hroznium in the chromized lLayer
may be obtained tamn with the combined method.

b. This ceramic-pack chromizing (to wnich! mozt of the paper i: cevoted} is
not new as it is identical with one c¢f; the methuds described by Becker,
Daeves and Steinberg in 19%1. Appar chJ.y Dubinin is s.Lt-;butiik& ihis
method either to reference 2 {1945} .r! reference 7 (i9»0). £l1l sevea
refercuces are Soviet.; - In the URA4 edit for devel uping trir variatlicn
of chromiziqg is generully given Eeéker, Daeves and Steimberg.

G. Becker, K. Daeves and F. Steinberg:! Oberflachenbenhandiung von Stanl
durch Chromdiffuasion. Stahi and E  en 61 {1941) pp £89/29%4

I. R. Kramer eand R, H. Hafner: "nrnmizing of Steel. TAIME 154 (1943)
PP ¥15/420; di=s: 420,422

c. It is perhais noteworthy that Dubinin considers gameous methods the most
technically perfected meane of chromizing; whereas, in 1y50, Minkevich
stated chromizing in liquid or gasecu: medie was nonindustriel althcough
there was a limited -commercial uze of moiid media. It is not clear whether
this is a difference of viewpoint or & real commercial development that
has taken place hetwes~r 1350 enl i7;% .

A. N. Minkevich: Chemicri-Thermel Tree-ment of Steel. Gosudarstvennoye
Nauchno-~Tekhnicheskcye Izdatel "sive Masninoatrolitel noy literatury.
Moscow (1950). k32 pw :

d. This ceramic~pack chromizing differs from the pack-chromizing methode
that apparently are ithe most popular Ln France, Great Britain and USA
today. These varicus processes have beeu claimed to be superior to the
German methods (and therafore tc Dubinin'e) although no comprehencive
comparison of all these methods seemns to have been published.

T. Bishop: Chromium Diffusien Intc ateel. Metal Progress 65 (1954)

No. 2, p 112

Galmiche: Steel Protaction by C':romium Diffu_)lon Revue de

Metallurgie ur (19500 pp 192/200

Jousset: The "Onera' Bright (”hromta.\.ng "rcmesf' Metal Frogrese

60 (1951) No. %, zp "R/TY

. C. Kelley: Chromium Impregnation. Metals Handbook (1943) pp 705/706

. A. Naugle: Chrom::ing Process as Developed and Used by Diffusion
Alloys, Limited, of London. Technical Data Digest 1k (Nov. 1, 1949)
™ 13/19; also Corroaion 6 (1950 No. 11, pp 26/2{).

Q=" B o

2. Resistance to Tempering of lLavers Hard Surf‘aced by the Electrospark Metnod.
Authors: V.N. Tsvibel, B 4. ¥rupitskiy and L. N. Balakina. Published by
Vestnik Mashinostroeniys 22 {1953) No. 22, mp 75/76

a. Although electrogpark herd surfacing 115.3 been widely studied and used,
its response to tempering has not teen! madequately investigated. Annealed
carbon steel {0.45% C) was hard suvrfe:ed with a variety of materials by
means of twe different electroszark regimes. . Hardness distribution be-
fore and after tempering was detzrmined. Both the tyre cf eiectrede and
the electrospark regime affected the resulis.

l) Maximum surface hardnese vefcre tempering:

Microhardnesr Electrode

1485 and up sintered carbide (T13K6)

1170 tungsten

1030 “Armcc iron”, carbon zieel {(0.50% ),
aluminun, ferrochromium

189 » copper

* at some devth below the -surface this increased to almost
600 because of precipitaticnihardening
|
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2) Maximum tempering temperature at which surface hardnese was unchanged:

Temperature C Electxode

T00 ~opper

300 to 600 * sintered carbide, grsphite

300 to hoo # tungeten

300 ferrcchromium

200 “Armeo iron", carbon stee., aluminum

* depending on electrospark regime

3) Recommenued electrodes: Electrode
Service temperature C Sintered carbide
600 to TOO ferrochromium, tungsten, graphite
koo to 500 "Armco iron'', carbon steel
"normal"

b. The recommended service temperatur=s for the various tvpes of electrodes
would be hard to justify in scme cases in view of “he aciual tests:

1) The temrering times were presumably much shorter than service life;
therefore, scftening would be expected at lower temperatures in ser-
vice than in the tempering tests. Yet some of the recommendations
(for example, terrochromium) cover temperaturee where the deposit
showed softening even during tempering and ccnsequently certainly
would show more ip long-time service.

2) Oxidation reaistance at the rligher service wemperateres probably would
be a factor. The tempering test which vere carried cut in vacuum,
gave no indication of this trax Y.

c. The three previous papers on thiz subject neve appareatly pertained tc
the use of electrospark hard surfacing for cutting tools, where conven-
tional hard surfacing (with an electrode or gas rod) would be difficult.
No specific parts are mentioned in the present paper but apparently other tyces
ol applications are concerned, since few if any cutiing toois would operate
at "normal teuperstures'. For such types ¢f appllications there i3 rothing
to prove any advantage of elecroszpark hard surfacing over other methods.

3} To be sure, the depositicn hy welding of a ilayer =f "Armco iran”
would not give surface hardnesces av hign a: were fawa with the
electrospars method. Similsar nerdnesces, Dowsve: . .. oo i ned
in conventional hard turfacing with relstively low.ullioy electrodes
os rods. Many of the hard-surracing materials used in the USA have
as their major alloying element chromium, which should be readily
available in the "'SSR. It iz dcubilal, however, whether they con-
gservation of alioys is & vital fectcr in this particular case in
view of the wide use of tungsien end sintered carbide teor electrosgark
hard surfacing.

7

2) There a&are numerous commercigl ha:d-surfacing electrodes end rcds
available in the USA for conventional herd surfacing thet will give
deposits with ac good resistance tc tempering as that indicated in
the present paper for electrospars hard surlzcing with the varicus

types of deposits.

d. Except for some types of cutiting tccl:, all of the advantages would seem
to be with the conventional hard surfacing as cpoosed ito the electrospnrk
method. First, the latter method rejuires sy 1 eguipment not as resdily
available as electric or gag-welding cuzfits cona, the electrogpAr

were
required to electrospark hard surface osne sguare centimeter. This time

is Yar longer than would be needed faor coynventional hard surtecing.

method is8 very slow. The present parer indicetes that four minutes

J. Chudoba: Electro-Erosive Metal Remcval. Schri
( o

tenreihe aes Verlages
Technik Vol 94. VEB Verlag Technik Berlin ) 7
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V.P. Smirncv: Electrospark Strengthening of Cutiing Tool:z. Avtomobil'
naya i Traktornaya Promyshlennost® {1950) No. 12, pp 17/20

I. Yakimchuk: Repeated Reconditioning of WOrn Tools. Z. Ekcnomiyu
Materialov 5 (Dec 1952) pp 72,74 ‘

Title: lavestigetion of the Effect of Subzero Treatuent on the Mechanical
Properties of Heat-Treated High Speed Steel.. Author: V. 1. Makerovs.
Published by Vestnik Mashinostrceniya 33 (1953) No. 12, pp 63/66

a.

C.

Although the metal-working industry needs information oa the strength
and mechanical properties of ...gh speed steel; llttle wcrk has been
done in this field tecause of experimental difficulties. A series of
bend and torsion tests wag made on 18% W - 4% Cr - O. 31: V steel austeni-
tized at two different temperatures and tempered at temperaturec from
50 to 650 C. Cne set was treated at - 78 C and then given a single

temper.

l) The change in mechanical propertie=z may be explained by structural
changes. T-z strengtk iz largely but not solely determined by the
. amount ~f martensite preszep<. % i: believed, however, that un-
relieved stresses may lower the strergth of steel thet has not been
tempered or that has been given & low-temperature temper.

2) The subzero treatment significantly increases the plastic properties
of high speed zteel. For example, in bend tests, steel that had
not been so trested frectored dbrittlely; while steel givea a zubzero
treatment ruptured only after plastic deformation.

Makarova cltes no references. A briel review of the litarsture would
have showed that both stetic tcraien and %Wend tests have been ured to &
considerable degree in studying high speoed steel. Torslion tests have
also bYeen applied qualitatively tc high speed steel by mekers ol taps
and ariltls for many years. .

A. H. Grobe and G. A. Robert:s: The Bend Test for Hardened High Speed
Steel. TASM 4O {1948) pp 435,471: disz &71/400

The general shape of the curve: obtalned by Makarcwa is similsr to that
shown by numeroug other investigators. The effect cf subners treatment,
l.)wever 1is open to some guestion. CGordon and Cohen’s reduits agree
with thoze of Makarova in sbowing &n increese in duvctiility in steels
(18% W~ 4% Cr - 1% V) given a sub2erc treatment. Kennedy, however, in
his work on a molybdenum high speed steel (MoMax) found « decrease in
some cases.

P. Gordon and M. Cohen: The Transfvrmaticn of Retaired Auatenite in
Iigh Speed Steel at Subatmoszpheric Temperatures. TASM 30 (19hz)
pp 569/588; dizc 588/591

R. G Keannedy Jr: A Stuvdy ¢t Subzerc Treatments Applied tu Molybdenum-
Tungsten High Speed Steel TASM 3k 19453 pp 230/292; dise 292/309

Makarova 's concrpt of the <ransfcrmaticrn of migh mpeed steel seems to be
rather primitive. Moreover. her data cn the amcunt of retained sustenite and;
of carbides appear to be completely ocut ~f line with expectations - both :
on the basis of USA and Scoviet work. This is clear, for exasmple, by &
comparison with some cf the date given %y Ksyser and Cchen.

F. Kayser and M. Cchen: Carbldes

in High :,p»led Steel « Their Mature
and Quantity. Metal Progressz 61 (

1952} .5, v 19/ d"

The steel‘ investigated by Maxarc'ra is rather interesting. In the first
place, it indicates there 13 :1ill some use of the 184 W type dezpite
all the Soviet work on low-alicy ard molybdenum high speed steels. The
vanadium content is rather difficult {1 explﬁm Surh law venadium con-
tents have not been used for cutting rcals for at least 40 years. On the
other hand, the carbon content seems t-- high for heot-work anplications.

R
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